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MSTA segment encoding tne humanized immunoglobulin light 
chain variable region into the celL 

whereii the humanized immunoglobulin heavy 



acid residues identical 



chain variable region framework comprises at least 70 amino 



to those in the acceptor 



immunocrlobulin heavy chain variable region framework . 



112.1a method of producing a humanized 
immunoglobulin, the method comprising: 

providing a cell containing DNA segments encoding 
heavy and light chain variable regions of a humanized 
immunoglobulin having corriplementarity determining regions 
(CDRs) from a donor immunoglobulin and heavy and light chain 
variable region frameworks from human acceptor 
immunoglobulin heavy and light chain frameworks, which 
humanized immunoglobulin specifically binds to an antigen 
with an affinity constant lof at least about 10^ M'-^ 

and no greater than about tour- fold that of the donor 
immunoglobulin, wherein thfe sequence of the humanized 
immunoglobulin heavy chain \variable region framework is at 
least 65% identical to the Isequence of the donor 
immunoglobulin heavy chain variable region framework and 
comprises at least 70 amino I acid residues identical to those 
in the acceptor human immunoglobulin heavy chain variable 
region framework; and 

expressing the DNAlsegments in the cell to produce 
the humanized immunoglobulin.! 

113 . A method of producing a humanized 
immunoglobulin, the method conVprisxng: 

providing a cell containing DNA segments encoding 
heavy and light chain variable! regions of a humanized 
immunoglobulin having complementarity determining regions 
(CDRs) from a donor immunoglobulLin and heavy and light chain 
variable region frameworks from! acceptor immunoglobulin 
heavy and light chains, which hi^manized immunoglobulin 
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specifically binds to \an antigen with an affinity constant 
of at least about 10^ iVI"-'- and no greater than about four- 
fold that of the donor] immunoglobulin, wherein said 
humanized immunoglobultLn comprises amino acids from the 
donor immunoglobulin heavy chain framework outside the Kabat 
and Chothia CDRs that replace the corresponding amino acids 
in the acceptor immunoglobulin heavy chain framework, and 
each of these said dondr amino acids: 

(I) is adjacent to| a CDR in the donor immunoglobulin 
sequence, or 

(II) is capable of I interacting with the CDRs, or 

(III) is typical an its position for human 
immunoglobulin sequences, and the replaced amino acid 
is rare at its posipion for human immunoglobulin 
sequences ; 

expressing thelDNA segments in the cell to produce 
the humanized immunoglobulin. 



114. (Amended) 1 A method of producing a humanized 
immunoglobulin, the method comprising: 

providing a cell containing DNA segments 
encoding heavy and light cnain variable regions of a 
humanized immunoglobulin having complementarity determining 
regions (CDRs) from a donor\ immunoglobulin and heavy and 
light chain variable region \ frameworks from acceptor 
immunoglobulin heavy and light chains, which humanized 
immunoglobulin specifically Mnds to an antigen with an 
affinity constant of 10^ M"-^ tio lO-'-^ M"-^, wherein said 
humanized immunoglobulin comprises amino acids from the 
donor immunoglobulin f ramework\ outside the Kabat and Chothia 
CDRs that replace the correspomding amino acids in the 
acceptor immunoglobulin heavy dr light chain frameworks, and 
each of these said donor amino acids: 

(I) is adjacent to a CDR i^ the donor immunoglobulin 
sequence, or 
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II) is capable of interacting with the CDRs ; [contains 
an atom within aldistance of 6 A of a CDR in said 
/ humanized immunogilobulin; ] 

and expressing the DNA segments in the cell 
to produce the immunoglobulin. 

— 115. (Amended! A method of producing a 
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pharmaceuticai^compositdlon, comprising 

" "''''^^ormilating a humanized immunoglobulin with a 
carrier to form a pharmaceutical composition, wherein the 
humanized immunoglobulin 1 [antibody! was produced by: 

(1) comparing Ithe sequence of a donor 
immunoglobulin heavy chain variable region against a 
collection of sequences of human heavy chain variable 
regions ; 

(2) selecting a jhuman heavy chain variable region 



from the collection of humpn heavy chain variable regions to 

^ ^ wherein the 

selected variable region^^ ramewo rfe^ is at least 65% identical 
to the donor immunoglobulin heavy chain variable region 
framework and comprises at lleast 70 amino acid residues 
identical to those in the acceptor ^uman immunoglobulin ^ 
heavy chain variable region! framework ; 

(3) synthesizing a DNA segment encoding a 
humanized heavy chain variable region, comprising 
complementarity determining pregions (CDRs) [CDRs] from the 
donor immunoglobulin heavy cnain variable region and a 
variable region framework fr<pm the selected acceptor heavy 
chain variable region; 

(4) introducing thd DNA segment encoding the 
humanized immunoglobulin heavy chain variable region and a 
DNA segment encoding a humanized immunoglobul in/ l ight 
[heavy] chain variable region linto a cell; and 

(5) expressing the DNA segments in the cell to 
produce the humanized immunoglobulin. 
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containing DNA segment 
variable regions of a 
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116. (Amended) A method of producing a 
armaceutical composition, comprising : 

formulating [the]! a humanized immunoglobulin with a 
carrier to form a pharmaceutical composition, wherein 

anoglobulin was produced by a cell 
3 encoding heavy and light chain 
lumanized immunoglobulin having 
complementarity determining regions (CDRs) from a donor 
immunoglobulin and heavy and light chain variable region 
frameworks from human alcceptor immunoglobulin heavy and 
light chain frameworks, 1 which humanized immunoglobulin 
specifically binds to am antigen with an affinity constant 
of at least about 10® M"f and no greater than about four- 
fold that of the donor immunoglobulin, wherein the sequence 
of the humanized immunoglobulin heavy chain variable region 
framework is at least ^S^identical to the sequence of the 
donor immunoglobulin heavy chain variable region framework 
and comprises at least 70 \ amino acid residues identical to 
those in the acceptor human immunoglobulin heavy chain 
variable region framework." 

117. (Amended) A Vnethod of producing a 
pharmaceutical composition, \ comprising: 

formulating a humanized immunoglobulin with a carrier 
to form a pharmaceutical composition, wherein the humanized 
antibody has complementarity \determining regions (CDRs) from 
a donor immunoglobulin and heavy and light chain variable 
region frameworks from accepter: immunoglobulin heavy and 
light chains, which humanized immunoglobulin specifically 
binds to an antigen with an afflinity constant of at least 
about 10® M"-^ and no greater thaVi about four- fold that of 
the donor immunoglobulin, wherein said humanized 
immunoglobulin comprises amino acids from the donor 
immunoglobulin heavy chain framework outside the Kabat [and 
Chothia] CDRs that replace the corresponding amino acids in 
the acceptor immunoglobulin heavy \chain framework, and each 
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of these said donor amino acids is outside Chothia CDR HI 
amino acids 26-32) and 

(I) is adjacent tc\ a CDR in the donor immunoglobulin 
sequence, or 

(II) is capable of Unteracting with the CDRs, or 

(III) is typical atl its position for human 
immunoglobulin sequences! and the replaced amino acid is 
rare at its position f or Ihuman immunoglobulin sequences. 

118. (Amended) |a method of producing a 
pharmaceutical compositioin, comprising ; 

formulating a humaniped immunoglobulin with a carrier 
to form a pharmaceutical composition, 

wherein the humanized antibody has complementarity 
determining regions (CDRsft from a donor immunoglobulin and 
heavy and light chain variable region frameworks from 
acceptor immunoglobulin hiavy and light chains, which 
humanized immunoglobulin specifically binds to an antigen 
with an affinity constant lof 10^ M'^ to 10^° M"^, wherein 
said humanized immunoglobuiLin comprises amino acids from the 
donor immunoglobulin heavy! chain framework outside the Kabat 
CDRs that replace the corresponding amino acids in the 
acceptor immunoglobulin heavy [or light] chain framework [s] , 
and each of these said donor amino acids is outside Chothia 
CDR HI (amino acids 26-32) And : 

(I) is adjacent to a CDp. in the donor immunoglobulin 
sequence, or 

(II) is capable of inteibctinq with the CDRs [contains 
an atom within a distance of A of a CDR in said humanized 
immunoglobulin] . 

119. (Amended) A humdLnized immunoglobulin having 
complementarity determining regions (CDRs) from a donor 
immunoglobulin and heavy and light chain variable region 
frameworks from acceptor immunoglobulin heavy and light 
chains, which humanized immunoglqbulin specifically binds to 
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an antigen with an atfinity constant of at least about 
10^ M"-"- and no greater than about four- fold that of the 
donor immunoglobulin,! wherein said humanized immunoglobulin 
comprises amino acidslfrom the donor immunoglobulin heavy 
chain framework outside the Rabat and Chothia CDRs that 
replace the correspondiLng amino acids in the acceptor 
immunoglobulin heavy c^ain framework, and each of these said 
donor amino acids: 

(I) is adjacent to\ a CDR in the donor immunoglobulin 
sequence, or 

(II) is capable of \interacting with the CDRs, [or 

(III) is typical at\ its position for human 
immunoglobulin sequencesl and the replaced amino acid is 
rare at its position forlhuman immunoglobulin sequences] j_ 
wherein said humanized immunoglobulin is an antibody 
tetramer. Fab, or (Fab') 2 

120. (Amended) A humanized immunoglobulin having 
complementarity determining regions (CDRs) from a donor 
immunoglobulin and heavy and light chain variable region 
frameworks from acceptor immunoglobulin heavy and light 
chains, which humanized immunoglobulin specifically binds to 
an antigen with an affinit^ constant of about 10^ M"^ to 10"^^ 
M"-^, wherein said humanized! immunoglobulin comprises amino 
acids from the donor immunoglobulin framework outside the 
Rabat and Chothia CDRs that! replace the corresponding amino 
acids in the acceptor immunoglobulin heavy or light chain 
frameworks, and each of these said donor amino acids: 

(I) is adjacent to a CD^l in the donor immunoglobulin 
sequence, or 

(II) is capable of intei^acting with the CDRs, or 

(III) is typical at its jposition for human 
immunoglobulin sequences, and! the replaced amino acid is 
rare at its position for human immunoglobulin sequences , 
wherein said humanized immunoglobulin is an antibody 
tetramer. Fab, or (Fab') ^ 
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— — 121. (Amended) A humanized immunoglobulin having 

^<;omplementarity determining regions (CDRs) from a donor 
^ immunoglobulin and heavy and light chain variable region 

/ frameworks from acceptor immunoglobulin heavy and light 

chains, which humanized limmunoglobulin specifically binds to 
an antigen with an affinity constant of about 10^ M'-^ to lO""-^ 
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wherein said humanized immunoglobulin comprises amino 



acids from the donor immunoglobulin framework outside the 
Kabat and Chothia CDRs that replace the corresponding amino 
acids in the acceptor imrrunoglobulin heavy or light chain 

lese said donor amino acids: 

(I) is adjacent to ajCDR in the donor immunoglobulin 
sequence, or 

(II) is capable of irlteracting with the CDRs , [contains 
an atom within a distance |of 6 A of a CDR in said humanized 
immunoglobulin] 

wherein said humanized immunoglobulin is an antibody 
tetramer. Fab, or (Fab') ^ 

122. (Amended) A humanized immunoglobulin having 
complementarity determining! regions (CDRs) from a donor 
immunoglobulin and heavy anA light chain variable region 
frameworks from acceptor immunoglobulin heavy and light 
chains, which humanized immunoglobulin specifically binds to 
an antigen with an affinity constant of at least 10® M"-*- and 
no greater than about ^^^pu^^ that of the donor 

immunoglobulin, wherein sai"d pumanized immunoglobulin 
comprises amino acids from th* donor immunoglobulin heavy 
chain framework outside the Kdbat CDRs that replace the 
corresponding amino acids in tne acceptor immunoglobulin 
heavy chain framework, and eacm of these said donor amino 
acids is outside Chothia CDR HI (amino acids 26-32) and : 

(I) is adjacent to a CDR i}[i the donor immunoglobulin 
sequence, or 

(II) is capable of interacting with the CDRs[, or 
I : \WMS\PDL\ 3 0 AMEND 
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(III) is typical at its position for human 
immunoglobulin sequences, and the replaced amino acid is 
are at its position for human immunoglobulin sequences] . 

123 . (Amenaed) A humanized immunoglobulin having 
complementarity determining regions (CDRs) from a donor 
immunoglobulin and heavy and light chain variable region 
frameworks from acceppor immunoglobulin heavy and light 
chains, which humanized immunoglobulin specifically binds to 
an antigen with an affinity constant of 10® M'^ to 10^^ M"^, 
wherein said humanized immunoglobulin comprises amino acids 
from the donor heavy cnain immunoglobulin framework outside 
the Kabat CDRs that replace the corresponding amino acids in 
the acceptor immunoglobulin heavy [or light] chain 
framework [s] , and each pf these said donor amino acids is 
outside Chothia CDR HI 1( amino acids 26-32) and : 

(I) is adjacent tola CDR in the donor immunoglobulin 
sequence, or 1 

is capable of interiacting with the CDRs [contains an 
atom within a distance of 6 A of a CDR in said 
humanized immunodlobulinl . or . 

(II) is typical at its position for human 
immunoglobulin sequences,! and the replaced amino acid is 
rare at its position for numan immunoglobulin sequences . 

124 . (Amended) A humanized immunoglobulin 
according to claim 120, wlierein said donor amino acids are 
from the donor immunoglobulLin heavy chain framework, 

125. (Amended) Alhumanized immunoglobulin 
according to claim 121, whejrein said donor amino acids are 
from the donor immunoglobulin heavy chain framework. 

126. (Amended) A humanized immunoglobulin 
according to claim 122 or 125^ 
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wherein said humanized immunoglobulin is an 
antibody tetramer. Fab, or (Fab') 2 [ / wherein said amino 
acids are from the donor immunoglobulin heavy chain 




Please amend the following claims: 



>\^y^ 131. (Amended^ A humanized immunoglobulin 
acjz^ding to any one of\claims 119, 121, or 122 [123 or 127- 
.3 0] , further comprising an amino acid from the donor 
immunoglobulin f ramework\that replaces the corresponding 
amino acid in the acceptor immunoglobulin heavy or light 
chain frameworks, wherein \said. amino acid is typical at its 
position ifi human immunoglobulin sequences and said 
corresponding amino acid in the acceptor immunoglobulin is 
rare at its position in hunkn immunoglobulin sequences. 

132. A humanized immunoglobulin according to any 
one of claims 119 to 126 [1310] , which comprises at least 3 
said amino acids from the donor immunoglobulin framework. 

133. A humanized immunoglobulin according to any 
one of claims 119 to 126 [13 o|] , which comprises two light 
chain/heavy chain dimers 

134. A humanized imi^unoglobulin according to any 
one of claims 119 through 126. \[130] , which is substantially 
pure 



135. A pharmaceutical! composition comprising a 
humanized immunoglobulin according to claim 134 in a 
pharmaceutically acceptable carrier. 



Please add the following new claims: 
I : \WMS\PDL\3 0AMEND 



\^^^^lS^ 136. (New) 
^*--*any one of claims 
immunoglobulin has an 
M"-^ wherein said affi 
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A humanized immunoglobulin according 
119-126, wherein said humanized 
affinity for antigen up to about 10-^^ 
ty is greater than the affinity of 
another immunoglobuliri which has 

the same sequence as the humanized immunoglobulin except 
without the donor immunoglobulin framework amino acids that 
replace the corresponding amino acids in the acceptor 
immunoglobulin . 

137. (New) A Wthod of producing a humanized 
immunoglobulin, the method comprising: 

providing a cell containing DNA segments encoding 
heavy and light chain variable regions of a humanized 
immunoglobulin having complementarity determining regions 
(CDRs) from a donor immunbglobulin and heavy and light chain 
variable region frameworks from acceptor immunoglobulin 
heavy and light chains, wmich humanized immunoglobulin 
specifically binds to an antigen with an affinity constant 
of 10^ M"-^ to 10"^^ M"-"-, whelrein said humanized immunoglobulin 
comprises amino acids from the donor immunoglobulin heavy 
chain framework outside thte Kabat CDRs that replace the 
corresponding amino acids in the acceptor immunoglobulin 
heavy chain framework, and leach of these said donor amino 
acids is jnot] outside Ghothdla CDR HI (amino acids 26-32 ) and: 

(I) is adjacent to a CpR in the donor immunoglobulin 
sequence, or 

(II) is capable of interacting with the CDRs, or 

(III) is typical at its\ position for human 
immunoglobulin sequences, and the replaced amino acid is 
rare at its position for human immunoglobulin sequences; 

expressing the DNA Segments in the cell to produce 
the humanized immunoglobulin, 

138. (New) A method V^f producing a humanized 
immunoglobulin, the method complfising: 
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providing a cell coiitaining DNA segments encoding heavy 
^nd light chain variable regions of a humanized 
immunoglobulin having comg)lementarity determining regions 
(CDRs) from a donor immunoglobulin and heavy and light chain 
variable region frameworks! from acceptor immunoglobulin 
heavy and light chains, which humanized immunoglobulin 
specifically binds to an antigen with an affinity constant 
of at least about 10^ M"^ and no greater than about( "'^our-^ 
fold that of the donor immunoglobulin, wherein said 
humanized immunoglobulin comprises amino acids from the 
donor immunoglobulin heavy chain framework outside the Rabat 
CDRs that replace the corresponding amino acids in the 
acceptor immunoglobulin heavy chain framework, and each of 
these said donor amino acidg is outside Chothia CDR HI 
(amino acids 26-32 ) and: 

(I) is adjacent to| a CDR in the donor 
immunoglobulin sequence, or 

(II) is capable of! interacting with the CDRs; 
and expressing the DNA Segments in the cell to produce 

the immunoglobulin . 

139. (New) A methok of claim 112, wherein the 
sequence of the humanized immunoglobulin heavy chain 
variable region framework is at least 70% identical to the 
sequence of the donor immunog]|obulin heavy chain variable 
region framework. 

140. (New) A method! of claim 115, wherein the 
sequence of the humanized immunoglobulin heavy chain 
variable region framework is at! least 70% identical to the 
sequence of the donor immunoglobulin heavy chain variable 
region framework. 



141. (New) A method df claim 116, wherein the 
sequence of the humanized 
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